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(54) METHOD OF FORMING WIRING OF SEMICONDUCTOR AND RLM-FORMING DEVICE 

(57)Abstract: 

PURPOSE: To provide a wiringH^ormed method of a 
semiconductor, in which a short circuit, breaking or an 
increase of resistance of wiring by separation of impurity 
particles in a metal wiring material layer formed by a 
PVD method is. 

CONSTITUTION: A gate oxide film of Si02 is formed on 
a surface of substrate after forming an element 
separating region 1 1 of LOCOS structure on a Si 
substrate 10. After forming a polyside gate electrode 13, 
an ion is injected for forming LDD structure, an Si02 film 
is deposited on all surface and etch backed and, a gate 
side wall is formed. After an impurity ion is injected, a 
source.drain region 1 5 is formed by activating heat 
treatment. An Si02 insulation layer 20 is formed by a 
CVD method on the substrate, an opening 21 is formed, 
a Ti layer for decreasing contact resistance, and a 
barrier layer TiN layer are formed by sputtering on the 
insulation layer as an under layer 22. After forming wiring 
material layer 23 of AI-0.5%Cu by the sputtering, the 

wiring layer is reflow-treated in an inert gas an connecting holes 24 are formed. As it is 
quenched after the reflow treatment coarse particles of Cu are not separated, and reliable 
wiring layers 25 is obtained after aging. 
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[ig>*tJl7 ] ^li^^ii. Cu, S». Ge, Uz'^.UZ 
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Wil&^imx r C * ^ C i «:4*@! if 9 
I 0 0 0 1 ] 
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1 0 0 0 2 ] 
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[ 0 0 0 3 ] C<DJ:'t>tC^U'\z;:^^tWiCC' I "^fC. 

mtm^:^*^-? ^^u:xff^it^^mm±i^!^'t^isu 

[0 00 4] ^'SC^liX. C<^i:^^c:/P-trXg^a5<7>l 
40 ^ic. ^mtrCXiH^{tT)i'^^'^'.uiy^^^6±m 
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tic^,^xmmmf^^mm$.mA^i^Mui2^u. 'j-^a 
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[00051 cn^OSiS;^.'<?'i5?^^SJjE>;:?P-^ 
[ 0 0 0 7 ) 

{^wfim^ u cT: ^ i T ^ if M ] ^^m^m^^ m^r 

5%Cu3!>^6eS^*5^, 111 1 tCA 1 -Cii<^>-7S&;R 

.^^#^gj?f52^^pi/fci$. m\2<o (A) cc^s^i^^^ 

im'KfiUV\m^tOX7>i^\::^02<(fM.n^^i^{m 40 

. ^^mc^.^x^^(omnt^^i:^i>^i>^ib^ m 
1 2<D <B> #Bs> o ^fc. Tmnitmmiii^mxyXK* 
uk^^^ (m^^rs .^cc'*©'^) . '^mnuix^x^m 

2 OlcmihtifdmW^, 1 2 2 l*T i N/T i d-.^.^ 50 



ftra^a- 1 86 1 7 5 
4 

1 8 0(tTSS6^> 1 8 1 liTS86«^ 1 

[ 0 0 0 9] mn^^^mscmrnxm^^^ms^^i^u 

Co>y7'^\t. iSIl 3<D (A) J:^>e^:. «^ 

sit© 1 3 0 tcr^sD^ ! 3 1 ^mitcm. mn^ i 3 1 

W4^i<i?^ia^:?0^*)^) 1 3 2 B^OVD^iC Cigm 

mmm 1 3 o±or.iSg4-Si&Bi«f4^ 1 a 2 b 

^1 30 < B> u:75^Tcr:^tc, > a^.-u^*^ ^^'c-tim 
1 3 4AJi^ig-C^si&i^@l 3 0±cc-:^lB|£i^t;ri4^1 3 
32&^6.^^ES=£i^.'?2r^» #^S^l3 2Atd:T 

{ 0 0 10] :?'^> ^ ^ h C V D?*ti: «^:-5>>* ^ 
(K>l\!^^^\.^Xkt. ^I4^!^J§W4^^i 1/ 
tc^. its, >a?-'l':/'7^0C'lIMtCllDg|ll 3 4 A3&-^^0 

^ 30 <A> . fie^r. 

iPi> ji ^ i^i3 4 (C'±-^<K>^m^m.m^m 1 3 3 

(^cmf^oxi^^^^i>^^m^7z^fxif^^^t L/^r.'U 

±«c mm $ 4Tjrc 7 5 A,^^^i ^.-s^^-siiesetw 
r4@ ^ X * > i^^tc r < :5? - ^ > i?- u rffim^ lEJ.'iSf 

[0011] i$or. -<!s:^0^(D^iC'Sfi^ii. a^e^^n 

[0012] 

&g|^W4S ^mi^±.iz^e^%m^^^u:x^o 
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[0013] ±%Eo>m 1 <oEe^^^^^T^rc^(o:^^m 
[0 0 1 4 1 *S^<D^i ^.j:XM2cc;'i^l^oc:€^^4i?$0: 

2 

[ 0 0 1 6 ] * /c. ^S2m«4Scc:.B^B^k*. 

^^Tmm^(OT^^mfi>^^t^&ut^\,^imx'h^c t 

t ^U'/D 

[0017] MJ^ii. ^ig||B«^mgO!:':g.^#fS(*, £ 4(] 
[0 0 1 8] T^Jiy^it, Cu. St. Ge. 



^$ra¥a- ! 86 1 75 
6 

«^?:^tf^iaBgW46Ur. A 1 -Cu. A 1 - s 
I. Al-Si-Cu, Al-Ge. AI-$i-Ge 

[ 0 0 1 9 ] ^f*i orv*. mK\t^mimm>hui¥. 
v\^'<>%m. rm^mk±.^c^^fa^ titer mm'^^ 

[0020] O c . M^^JSfS. i> 

[0 02 1 ] ±ia<?>^2cC'gfi^7^jg5£'r^fcdocc'*#fe^ 

[ 0 0 2 2] *^^<^.'?%«^^gtcfec^'Cli. 'J :? n^^ 
Its:. U'7D-^,^*+.^*,»<(clt. :t^;^aBSfi^l«:J^f^ 

[0023] 

[0024 ] *^^<3:>.'it!^l^gtCi^Ci'Cit. ^ 
[0 02 5] 
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[00261 i'm^fHiym^miict.-^^m<omio> 
#g£5nrt^^. ^^mmitr^i^i:^OJ^ <a'! ) lo 

jfefRi 1 <D^m\t^^<7>^^m^ff>^^ij^^. m 1 sex 

[00271 (Xfi-lOOlSf. 2?^l!<D:&£fe«4:S-TJ 

'Xl-r. ±®tcs i 0,!^^itfw$tf/c:?%. Si 
[002 8] (Xfl- 1 1 0] ^ra^T'. y-'X^KU^r 

tc. '^/t Mjvi?'7''7 ^^^15Si:>•x^^^>>/^^ft5^^^,- 
•cr?§□^2 l^^f^t-t^ (SIO (A> ^BB) , 
[0029] [ Xfi - 1 2 0 ] :'XtC. p§a^2 1 cc-Jg^ 

(l?53 0nn>) Vir>l i KS 1 00nm> 
^□g[l2 1 P^^^Umm 2 0 cr>±(<:i||;XA.>< ^^iV 
^^lri> {in 1 C' { B > #BS) « r^. T ! m\t. 



»ra¥8- I 86 175 
a 

m>'^tm.. i^Blssmmiec j: r v - a ■ k u -< 

^6fe^Wr«>* M^li. TJ&®2 2k*. Jf&^20±O 

(./ ^ cfc ^ tc . g2^tc7L^$^iii*j#A:tr -sars 

^^T^>. 1^. T ! N/gC.B£li?%. T i N@<0.'<L>rti 

A«»;i£^?VAC'i^^:^;5.^e5li?ir'6 5 0' C X 6 0# 
^S^CCfRTA <Rapid Theaial Annealinq) «!!jl^tt^C 

T i ©<D.»?Slt^.ft 
7 0t2:X:^'X : a r = i 0 Osccm 
W^ii : 0. 4 Pa 

DC/<9- : 5 kW 
.fi^i^^jec : 1 5 0 • C 
T i ^"^(0^^^ 

iiT. : A r/Ni= 3 0/8 Osccm 

KiJ : 0. 4Pd 

.^l^igJ^ 1 5 0 ' C 

[0 03 0] (Xfi- 1 3 0] ?|^C^T. T i Nl^C-iCC 
2 0 n m<OT i iy^iE>^^'^nf^^mm^imr^C 

mi(o <c) ^my . mm^iat. t^^^ (c 
u > ^^tf^Bii^t-m < A ! ) iy>h^i>^mm'^m^ 

Jl (A! - 0. ^%Cuy 2 3^. gfttCtB^-r^sifi^ll^ 

S2 0± im^t^it. ■mn\m^m(o±) tcA.'<^^i$?^ 
^gig3m't*4s 2 3 <K>^m^.i!if- 

'>-Yy \ : A I - 0- 5%C u 
7'ot2X:^'X : a r = 1 0 Osccw 
Sa? : 0. 4 Pa 

DC/<'?- : 20 kW 

; 15 0- C 
lii? : 0. 5 HVHi 

[0 03 1 ] (x^-!4 0] r,-U5^'i'A,^^^r'*> 
^ A 1 - 0 . 5 u ^i>^wmmm 2 3 -sr^s 
IB t Aiit, ^laawfts 2 3 (K^^^mt^'^kiut^ 

t:f55D^2 1 l^.i^^»i«>iA$ *^sa?L 2 4 im^ti(Xi> 
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^SiajR:4 56' C 

: 2 5> 

[003 2] [X^9- 1 50] 'j7D-4>Lii(7>^'7^fe^ 
2 3?:^.?#f^. ^PicSW4@2 3«-,m?%fl^|^«*, ^ 
h C L (c BP ^ . ^SKUaH^I^ 2 3 C'B^^ 

"CffyHi <^tfT> vu\.^ji^(c. cucoimmiiuy 

fHx ktmm^fK < u -7 D -igjt ) 3 0 0 ' 0 u±o> 
m^. c u A 1 tO>ii\mmh^^z 0 0 ■ ct-oa ! * 

t ^UVD= <0. lum) '/D 
^2 0 0*i? 

ft) iO-. 0. 53«<^>Cii;^^A ! ❖tC^ST-SS 0 0* C 

m^. ^mmi^2oomjjHtrn{t. 3oo- c 
[0 03 3] *^t^{tx. n(o^m^^n\t. ^giaem 

[0034] (X^- 1 6 0] •C-<^f^. ig^CCJtOr. 
^KifigtW^2 3<^^S^CJSifl5)7it^ (ISl.Tit^r) ^ 
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10 

cticx-^x. ^itit(o^m^mnmx'<j>mj^ ^^nit 

N. TiON. S ! OxNv^^^.-iS^, :Xi^X\ ^ * Y 

o±<3!:'^^sg^W4S2 3. mnmmMRiyrmmz 

10 2?:.''::$?-^:xi5^ot:ig^2 5^fi^5£r&o c ^ 

132© {B> ^?^?-r.> 

: 2 P a 

20 RF/x'?- :5 0W 
^-^^^D^'^f?- : 3 0 0ffiA 
[0035] §3^2 5 0>Ji^m'k. jr.- y^E^^ 

[0036]^. 5 cJ::'^j.'d5?%. Sfeli^ii^Sc::'^^.'?^ 
<oy<:d^(7:>C V D Xm^^» 4 0 0 " 

. ^m^mmm ti^^<: < ^> ^ ^ > $ n^c c 
[0037] (n^m > n^^2icmis&m i ©.^^t 

»0 ^>'S. ^fH2(C^i*Xi^. T^H^Jt^LXS !. ^^id 
mtmi ox A 1 . fiP^A 1 - ! i 4:mi>tc, 
£?l2cr:.i{£?si$^^c>i&^=tJB^:^^ji ^Jfe^lic [xm 
-14 0] ^If [X^- 150] ?:>^lii-r^>C<!; =5:1^ 

r. 1 <0 [X3@- 14 0] [X?i- 150] 

(0 03 8 J ( 1>7D-Xffi] T,'USi'J)A3R^^3«>^6 
.^^^J3£!s^HS4®2 3^««JB(./fcri>. ^S^^ms 

0 2z<o^wi<mit^mvff3:i>ip^, mu<\t^mtc^nss,o 
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[0039] I ^<^S ! *^ A ! <^^±lcm^^r ^tci^u: 
: & £ 5 ■ C 

tm^m : 5 2G 
[0040] co:.J:^cc. I^H^m-l'-^cJ-^JEccfe 

[ 0 0 4 1] ( ?#4PX^] vt^C, ^g|iB.mm^ 2 3^ 

^. ^m^mnim2 3(DM>%^^it. sie^-^^Ai 

JS) ^^^5 2 0' CyJit^ifi^. A ! 4»'C<?>S ! CC'mXi^ 

x^z>^i cr' fJiin'/'nxih^(DX\ ^^wm t ii. 

t SU'/D= <0. 1 mm) ^/D 40 
go. 5«? 

i. mi^x'mK^mmic^:^T^>£^m/>^^^o ^^*<At 

[0 04 2] <«te«^3)^?tef?i34>^?te0iicr.^1? 
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^m^t^Cl,tCJ:rfX. V-^ - KU-^ >|ff*sll 5i 

ffi^3 5i*«Sifl^tc:^"r^>o ;^j?33tc*jc*Tii. 
^^m3 0 ^ V ^ ^3 4 <^i[i®?i^»^friB^r 

f^. m<^J>mmM3 0<D^i>->iz>m^^tli>m^X^ 
'7XH:>J:l^Ctkt'!^mX^^0, y^>Wv tfm^^Of^ 

[0043] [X^-3 0 0] j^-r. ^^fe^lCC- [XS 
-100] il^tHtClxT. ^'•Ja>4i^<*:^l Otcit^ 

Oziph^tmrnrnzo^cybmcx^^^uc^^^ v 

♦ Vy-'<->mm\ 5©±-^<^fieS5S3 0tC. h 

u V i^T' -7 ^ issgisfco'x ^ > i^mc^^m\.-xmu^3 
[0 04 4] [xm.-3\<>] •Xi.^x. mu^z \<D^^ 

-i- * 'J -21 > ir-L^fc^fe, <»v t> r ->? ^ 3 2 A 

JS3 0<D±tc!IHv^;s.><-^. ^•sfer.^llftf 1^, TiS 
ti. V-X - Kt"i>«fftsEl 5 i^3l{CJl>'.^$4l^>^ 'U 
-7*^ :5^3 4 i <om<J> =2 > 3? f- tttaOC-i^^'S: i O r 

^RfS ^i^t-t ^ c i ^^yi±ir ^^<^)rmtL.xoM^^m 

BM^:^<^W.^'^^W^^yt^X^ 5 0* C X 6 OKSmSi 
OR T A4^^^ff^ C i;05$tJJ T i SSCJtT » N 
SCC'SEia^fN^:. 1 © [XJg- 12 0] iRSi 

[ 0 0 4 5] (X^t- 320] <-CDf^. mUUZ 1 F^^ 
l^tfr$feii*S 3 0 CC'±tC ^- > >i^^hf^^'^mi^.^ 

VDi£) tcr^g$i+^> (®3<^> (A>^?aF.) . CVD 

^ma^ : WF»/H,/A r = 8 0/5 0 0/2 6 
0 0 scan 

KiJ : 1. I X I 0' Pa 

: 4 5 0 • C 

[0 04 6] (X!g-3 3 0] ;XC^C. ^>if7.^>iP 
^gt^f5^.'=#g|W4@ 3 2 B .^tOV'^ m T>f ^^1-^3 2 

A j:^ * / < yn^Os 3 0 ±i<D^t'^^mtmm 

3 2BRCX'>N''j7-rf^7Jia3 2A«:^*L/. raP»3 ! 
a? > ir^^yt/^P^r^J^ ji ^ tl'zjr^ ir3 4 RW<V 7 
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s>($iA^m3 2A^mto c^otr. m^^^^^tih 

iSmtf^ : SF»/Ar= 1 10/90^cm 
Siy : 3 5 P a 

[0 04 7 1 [Xm-3 4 0] ^<0\k. T^^^-^it^^ 

^m^^x^m^h m4o> <a> mm) o ^f^i?tc lo 

it. 9tr. Al-O, 5%Cu<0,^«5iiltt:, )9520n 

<cu > ^^u^mmm < a l > 

*iHHS3 3o(:'ffm^m*. i [xfi- 1 3 
li. >• ^ ^u-^-^ ^^3 4 <^hi7<j>^mm^A<^kw^i^ 

3 4 C'±:^<7>i^g|£.=^t;tM@ 3 3 ODflgH-Sr^Jaffc; , id 
licc:'fi^fi^rfij±$i^^ (I34<D <B) eee) , 'J^d 

[0 04 9] [Xfi-3 6 0] •J'7n-5Ae(D^7ffe, 
1 <r> [Xfl- 15 0) ilUlftsr.;^?^ . ^fi^c. ^ 

i§g2^m4ia 3 3 ^B^r 

[ 0 0 5 0 ] CXfa - 3 7 0] <-C>|^. |Cife0l 1 [X 
m.- 16 0] <J:^.1t<7>'^?£'Ca5ia3 5 «:«^.^"^-*> <li5 

[ 0 0 5 1 ] <l^*fe^4 > l^^6^^4k^. -45:|fe^cC'^2(D 
^'^i^tr^Pie^i^miUT, A 1-0- 5%Cu'^^ 
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[0052] (X^-4 0 0] 3^r. [x^ 
- 1 0 0 ] i|^«3l<?>:^?**C. 1-^ »J 2>4ia$i^^^ 1 0 

13. y-h-y-'i' K-^^-^H 4. v-;?.- Kb'i>|i 
^1 5«:®.W-£o 

[ 0 0 5 3 ] (X^- 4 10] <)CCC. ^j^m 1 <o [x^e 
-1 10] iRJitc, y-;^- K u-Ol^^ I 5 
$n?c^*($:gfe 1 0 ±e<: . ^^tcli^f 6.m^S2 0 

K u 1 &(D±:^<z:.^j^^ 2 0 ec. ^ h 'J v y 

tt^ (laiO ( A) J^M) . 

[0 05 4] .(Xm-4 2 0] -eo^. T^$S^^igtl^^ 

f ^. ^{^mickt. ^«f*StSl 0^^^4Asi?afiir(^:i^# 
(Cu) «r;*t?#Pidimrm <A ! > 3^.^.^ 
i^gsm-ms <A I - 0- 5$^Cu35>^6S^3n 
2 3 Sr. ^»(Ct@Sr^ii&J»Ja2 0O±ec;J^.'N-:.^? 

[ 0 0 5 5 ] ^(Otc^^. mi^2 1 C'l^^-^rx * 
M - ^ > i^l':^cf^.. 1 <^ [Xfi- 12 0] Lm^ 

tCTigj]s2 2itrT !@®:0'T ! NS-S:. 1^0912 1 

N@±tC.»?J5fiiU. ^<7>^k. A 1-0. i^%CuiO--6.'i^^ 
;^S^S13^^^t^i^g|S^^.W4^m^2 0<?>±ocjS^gA.'< 
3f£Etcrlig|5'»*r. i^g|id$&-W4S2 3«r^Slf 
^)gEmHff4@2 3CC'i««^=&WTcc«^^r^o 
•mwm 2 0 ^JS^g<?>t*:SS^ f5J# UXi^ <CtX'. 
2 0±tc4tmbr?-^^b'Si^BIS&|gW*^2 3ititg?it*^ 
i'tJO. &3Dg|l2 lrtcc:i^§ifeife<&;^t?j^^ieifgH^4A^* 

niz^t^ <ii2(c- (A) ^m.y <> i^. ^^^i^iSc i^m^ 
^eisBijKtws 2 3 (o^m^i^ 

^-^v V : A ! -0. 5%Cu 
7^Dt2X:?7'X ; a r = 1 0 0 seem 
JE:^ : 0. 4 Pa 

DC/<9'- : lOkW 
^^aSSJS : 5 0 0 ■ C 
fm : 0. 5iim 

[0056] [X^~4 3 0] T,'U5 ^0^;^^#35»f=> 

.»?s^#peEim4@2 3c!:.?t^.^Tf^. ^^^mm 
2z^m>%^^. ^m^mm2z<DM.>%mmkt. ^ 

^, ^^i^fi'^tc**. ;^^^g^3f| i © [jm- 1 5 o ] i^isi 
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[0057] ( xfg - 4 4 0 ] <-<^>^. ie:>fitcit . 

>^^8f««:^CiX, I^Jfef?^ 1 <?> [Xfi - 1 6 0 ) ^mi^ 
aCJCT«fcS 2 2 ^ M ^ i > >r o r lags 2 5 

[ 0 0 5 8] <^*gj^5 ) l^jfe«s|5 i^:*l&^o?5£!^^g 

^^^ + >M'40. 4!, l>7D--0.m^%*i.>^<4 2, 
?%^ + >.»V4 2^^^^^Elffi3^4 3<&<t;tt:<r^^o ^ 

[0 05 9]/^. igI6 0C4a(.ir, 4 5li 

n6©A.>«:^'3?^i.>,»v4 0. 4 1k*£^»a«:Wr 

[0 06 0] ';:?D-0.%^%*<.>.'<4 2(^tSig:&, 

0^?^**>vN'4 2w:it. %mm^m^^fc^'-^ 

iy^MKhinxi<^^, ^>::/t-^^5 0 i^:^' A?%gpriC^4;^ 

^^^ + >.>V4 2CC'^-i'>.*<ii<^,i^kS:-^§(./fe, ^A?^ 
1 Ui\t. ?ftiliJ^:^';^Se^5 2 . flj*^ 

[006 1] »; -7 n -«AjS,acA.ti?^^ 

^^10^, ^''^r^^-j'>.»V4 l*^i^SffiSii!2K4 3 
«:Si*OT:, l»7D-itt[>&*i^>.-<4 2CCdiAT6o 

^C^WUtc^ik. t'7P-^B^*4.>.'<4 2^j?l]^|iT 



^#e3¥8- 1 86 1 75 

IS 

rj:l%m^iMl/(l^<^i i> m'7(0 (A) ^BS> ^ 
[00621 ^^<^>*Ii^^fS3!>Sigjgo y 7 D 
7t/fc^. ^^r^^fc-^SO^rrf-^icU. •t-<3>C^«i,< 
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